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Bringing order and organization to the chaos depends 

on membrane-bound compartments 

Complex living systems are thought to exist at 

the “edge of chaos” separating the ordered 

dynamics of robust function from the 

disordered dynamics of rapid environmental 

adaptation. 

Nurse P. Five great ideas in biology 2021

Boundaries are an essential part of life

since life only exists on the edge of chaos



Despite strong learning attitude and open disposition to science liver transplantation for cancer remains a procedure at high

cost, limited in competitiveness by the distance between incidence of liver cancers and availability of donated organs
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The new era of Liver Transplantation for hepatic malignancies

Pre-transplant therapies in this 

cohort  include ablation (42%), 

TACE (30%), TARE (3%), 

resection (0.7%) and SBRT (0.6%)

deceased donor 
within Milan criteria

deceased donor 
beyond Milan criteria

Magyar CTJ et al. J Clin Oncol 2025



Manuel Rodríguez-Perálvarez, on behalf of the Spanish Society of Liver Transplantation (SETH) 

Transplantation 2021

Wehrle CJ et al. Transplantation 2025



Liver mets (CRLM)

Oslo Score

PET MTV

TransMet criteria

… at similar (active) tumor burden

Primary liver cancer (HCC)

Mazzaferro V et al. Transplant Oncology (Ed M Abdelrahim) 2024; Adam R et al. Lancet 2024; Dueland S 

et al. JAMA Surg. 2023; Bonney GK et al. Lancet Gastro Hep 2021; 



Scientific Registry of Transplant Recipients (SRTRs) 

2003 - 2020  :  2518 patients with LT for HCC

While PRS after LT for HCC has improved with respect 

to the early days of inception of transplant oncology, it 

has not improved during the last 2 decades

There has been an increase of tumor burden and 

neoadjuvant treatments in later eras, without a 

significant change in post-transplant recurrence survival

PRS has significantly improved in 

patients with Milan-IN tumors at LT

Post-recurrence Survival after Liver Transplantation for Hepatocellular Carcinoma 

At multivariable analysis, only time to recurrence <24

months and G3 HCC were associated with PRS,

while recurrence era was not.

Maspero M et al. Transplantation 2025



Graft type was not associated with risk of recurrence

Independent predictors of recurrence were:

in Model A: macroscopic vascular invasion [HR 2.21], 

and tumor exceeding the Milan criteria [HR 2.81]; (ii) 

in Model B: macroscopic vascular invasion [HR 2.26] 

and AFP model score >2 [HR 2.71]

Azoulay D et al. Ann. Surg. 2017

BDLT drop-out rate: 20.7%

LDLT drop-out: none (0%)

LDLT as a model for non-restrictive criteria for LT in HCC



Thanks to technologic advancements, big data analysis,

and powerful networks we are entering an

Era of Translation
in modelling outcome predictions and decision-making



Lost in translation

Gain in translation

Domain-specific excellence is emerging, with vast potential for translational progress. In an era in which big, deep, and longitudinal data are available, 

relying on a simple, singular or binary measure to define risk is simplistic. If all dimensions of data were integrated, just think how much better we 

could identify risk group in an era in which treatments are develop and people are aware. 
Topol EJ  Science 2024



Lost in translation

As A.I. assumes a growing role in clinical practice, concerns is mounting that off-load clinical tasks and reasoning will lead to loss of skills 

(deskilling) adopting errors or bias from A.I. (mis-skilling), or failure to achieve competence (never skilling)



EASL Clinical Practice Guidelines J.Hepatol 2025

Within Milan

Within Milane.g. within 
UNOS-DS

All comers

Already within MilanNeoadjuvant («bridge»)

Downstaging

Conversion

The Translation of Transplant indication in HCC

Gain in translationGain in translation



Translation of borderline resectable, ALPPS, staged hepatectomies for HCC?

• Heterogeneities in defining surgical feasibility and surgical 
futility influence indication, patient selection and outcome



Translation of borderline resectable, ALPPS, staged hepatectomies for HCC?

• Heterogeneities in defining surgical feasibility and surgical 
futility influence indication, patient selection and outcome

Borderline 

resectable



✓ LT yields a longer overall survival among selected patients with advanced CRLM with high tumor burden with respect 

to PVE followed by liver resection

• Right-sided primary tumor is a distinct negative prognostic factor (among other factors are more pN+)

• Patients with <9 liver metastates <5.5 cm in diameter, may obtain long OS also with LR following the PVE

• Patients with high liver tumor load benefit from LT even if they are resectable

• Patients who do not respond to PVE may be evaluated for LT.

Dueland S et al. JAMA Surg 2021

50 LT (2006-2019) at Oslo University compared 

with a retrospective cohort of 53 PVE+LR
(2006-2015)

• Similar selection criteria

• Different  tumor load at inception
High tumor load:

25.8% in the PVE+LR group: 58.0% in the LT group

LT vs. PVE followed by liver resection 
(PVE+LR)



Chan A et al. Ann Surg 2021

46 ALPPS vs 102 PVE

Cirrhosis 50%

Median size: 8.5 cm

Median n: 1 (1-3) 

DFS OS

Failure rate:

- ALPPS: 2.2%

- PVE: 32.3%

Morbidity:

- ALPPS: 30.4%

- PVE: 20.7%

Mortality:

- ALPPS: 6.5%

- PVE: 5.8%

64.1%

46.8%

The Transition of complex liver resection to transplantation

Chararel RA et al. Curr Onc Rep 2021

PVE: 91% completed with 5% DCC > 3

Systematic reviews of future liver remnant percent hypertrophy, 

proportion undergoing hepatectomy and proportion with major 

complications following PVE, ALPPS, and RL

Proportion 

undergoing 

hepatectomy

Proportion 

with major 

complications



Chan A et al. Ann Surg 2021

OS

64.1%

46.8%

The Translation of complex resective liver surgery to the Transplant perspective

Tabrizian P et al. JAMA Surg 2022



All comers 

Downstaging

50% survival at 5yrs 

according to MT 2.0

dicotomous continuous

Mehta N et al. Gastroenterology 2021

75%-80% according to MT2.0

(XXL trial)

Restricted 

Downstaging

The Translation of Downstaging boundaries for LT candidates with HCC

Mazzaferro V et Al. Lancet Oncology 2020



Multicenter Evaluation of Reduction in Tumor Size before Liver Transplantation 

(MERITS-LT) consortium

Xu E et al. Hepatology 2025

Despite higher HCC recurrence and lower ITT survival in AC, post-LT survival was comparable between UNOS-DS and all comers (AC), 

therefore LT after DS is feasible in AC. Defining an upper limit in tumor burden however is necessary



3-yr survival rates < 20%, 

DCR<50%, no CR

From Molecular based treatment

Sharp trial: sorafenib vs. placebo

Cheng et al, J. Hepatol 2022

4-yr survival rates 30%, 

DCR 74%, CR 8%

To Immunotherapy based treatment

IMbrave150 trial: Atezo+Beva vs. sorafenib

Breakthrough innovation in HCC treatment



If immunotherapy produces deep 

and durable response

EASL HCC 2023, Poster P06-2

Why not offer liver transplantation

and include immunotherapy 

in neoadjuvant protocols?



www.hcc-olt-metroticket.org

http://www.hcc-olt-metroticket.org/
http://www.hcc-olt-metroticket.org/
http://www.hcc-olt-metroticket.org/
http://www.hcc-olt-metroticket.org/
http://www.hcc-olt-metroticket.org/


The Translation of Downstaging boundaries for LT candidates with HCC

60% survival at 5yrs 

according to MT 2.0

dicotomous continuous

Mehta N et al. Gastroent- 2021

Downstaging

Li M et al. JHepatol 2024

ImmunoXXL studyIntermediate–advanced 

HCC not-eligible to 

transplant after LRT

Downstaging to LT 

eligibility with ICI

LT

ICI

NCT05879328

all comers (?)



LRT+Immuno trial

LRT trial

Tumor burden at inception

in HCC patients downstaged to 

transplant eligibility



LRT+Immuno

LRT only

Tumor burden at inception

in HCC patients downstaged to 

transplant eligibility

The concept of “treatable tumor regression” 

commonly referred to as therapeutic 

conversion - recognizes that profound tumor 

regression does not imply a return to an 

earlier baseline stage but creates a distinct 

clinical state requiring its own framework.

Reig M et al. 2025 BCLC update JHep (in press)
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In conclusion,

Barriers are essential to life
Tumor burden is a barrier that can be 

managed with non-transplant means

We are entering an era of Translation in outcome 

predictions and decision-making

There is an ongoing translation of 

indications within surgical HCC

There is an ongoing translation to 

transplant from non surgical HCC

All under restrictive criteria

Systemic therapies are producing the most 

significant LT criteria expansion to date



More than two decades later,

this is still one of the best film.

An exquisite dramedy that stays with you 

long after the credits roll.

Urban Cinefile

Thank you very much for 

your attention

vincenzo.mazzaferro@istitutotumori.mi.it

vincenzo.mazzaferro@unimi.it

Positive transformations 

during translations (gains) 

depend on our choices

mailto:vincenzo.mazzaferro@istitutotumori.mi.it
mailto:vincenzo.mazzaferro@unimi.it
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